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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: 

On page 5, in the paragraph beginning at line 5, it suggested that references to 
types of gears and pinions be amended so that they are not confused with drawing 
reference numbers. For example, on page 5, line 5, "9 tooth", should be -9-tooth- or - 
nine tooth-. 

On page 5, line 30, delete "predicable", and insert -predictable-. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claim 12 is rejected under 35 U.S.C. 102(e) as being anticipated by Palanisamy 
et al. (US Patent No. 6,553,816). 

With regard to sensing a current drawn by a motor, as shown in claim 12, 
Palanisamy et al. teach getting time domain current information from a starter motor 
(Abstract). With regard to identifying a characteristic in the current waveform 
corresponding to a predetermined change in position of the motor and normalizing the 
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current waveform to the spatial change of the motor, as shown in claim 12, Palanisamy 
et al. teach using crank position data to transform the time domain current waveform to 
the spatial domain (Abstract; col. 2, lines 3-29). Since the crank's position would be 
directly related to the position of the motor, the spatial domain data would be normalized 
to the change of position of the motor. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 4-7 and 9-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Palanisamy et al. in view of Kliman (US Patent No. 6,199,023). 

With regard to sensing a current drawn by a motor and normalizing the current 
waveform to the rotation of the motor, as shown in claim 1 , Palanisamy teach getting 
time domain current information from a starter motor and using crank position data to 
transform the time domain current waveform to the spatial domain (Abstract; col. 2, lines 
3-29). Palanisamy et al. do not teach identifying oscillations caused by segment 
switching and determining a number of oscillations corresponding to one rotations of the 
motor, as shown in claim 1. 

Kliman teaches determining the current produced by a motor absent other 
spurious signatures using a model (col. 2, lines 34-51). Since this ideal signal is 
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subtracted from the real measured current signal in order to see the spurious signals, 
the ideal motor signal would contain oscillations caused by segment switching and 
corresponding to one rotation of the motor. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the diagnostic 
method, as taught by Palanisamy et al., to include the ideal motor model, as taught by 
Kliman, because then the signals to be analyzed would have been easily seen (Kliman, 
col. 1, line 60 -col. 2, line 23). 

Palanisamy et al. does not teach filtering the current waveform, as shown in 
claim 4. Kliman teaches filtering the model motor current from the measured motor 
current (Fig. 3). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the diagnostic method, as taught by Palanisamy et 
al., to include filtering the model motor current from the measured motor current, as 
taught by Kliman, because then the signals to be analyzed would have been easily seen 
(Kliman, col. 1 , line 60 - col. 2, line 23). 

With regard to performing frequency analysis on the normalized waveform, and 
calculating frequency dependent distribution, as shown in claim 5 and 6, and performing 
frequency analysis over the entire normalized waveform, as shown in claim 9, 
Palanisamy et al. teach using Fourier Transformation techniques on the waveform (col. 
3, lines 60-67; col. 4, line 51 - col. 5, line 7). With regard to identifying frequencies 
associated with components of the system and evaluating energy content of the 
waveforms, as shown in claim 7, and identifying system characteristics corresponding to 
identifiable rotations positions of the motor, as shown in claim 1 1 , Palanisamy et al. 
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teach deconvolving waveform information to provide engine status and diagnostic 
information (col. 5, lines 17-22). 

With regard to performing frequency analysis on each part of a waveform divided 
into discrete overlapping parts, as shown in claim 10, Palanisamy et al. teach 
deconvolving the waveform into its component parts for separating the effects of 
overlapping piston influences (col. 3, lines 60-67; col. 4, line 51 - col. 5, line 7). 

6. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Palanisamy et al. in view of Kliman as applied to claim 1 above, and further in view of 
Devaney et al. (US Patent Application Publication 2002/0186039). 

Palanisamy et al. and Kliman teach all the limitations of claim 1upon which claim 
2 depends. Palanisamy et al. and Kliman do not teach a predetermined number of 
regular spaced data points for one rotation of the motor, as shown in claim 2. Devaney 
et al. teach using 512 points per cycle for capturing a current (par. 36). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the diagnostic combination, as taught by Palanisamy et al. and Kliman, to 
include capturing a transient using 512 points per cycle, as taught by Devaney et al., 
because an adequate amount of signal information would have been captured. 

7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Palanisamy et al. in view of Kliman and Devaney et al. as applied to claims 1 and 2 
above, and further in view of Rabin et al. (US Patent No. 6,051 ,943). 

Palanisamy et al., Kliman and Devaney et al. teach all the limitations of claims 1 
and 2 upon which claim 3 depends. Palanisamy et al., Kliman and Devaney et al. do 
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not teach interpolating the current waveform to determine a value for each data point, 
as shown in claim 3. Rabin et al. teach interpolating between sensor transitions (col. 5, 
lines 47-64). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the diagnostic combination, as taught by Palanisamy et 
al., Kliman and Devaney et al., to include interpolating between sensor transitions, as 
taught by Rabin et al., because then some data points could have been determined 
after measuring the current waveform. 

8. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Palanisamy et al. in view of Kliman as applied to claims 1 , 5 and 6 above, and further in 
view of Strunk et al. (US Patent No. 4,744,041). 

Palanisamy et al. and Kliman teach all the limitations of claims 1 , 5 and 6 upon 
which claim 8 depends. Palanisamy et al. and Kliman do not teach a power-spectral- 
density of the normalized waveform, as shown in claim 8. Strunk et al. teach using a 
fast fourier transform to determine the power-spectral-density (PSD) of a current 
waveform (Abstract). It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the diagnostic combination, as taught by 
Palanisamy et al. and Kliman, to include a PSD of the current waveform, because then 
the testing would not have needed a mechanical connection to the motor (Strunk et al., 
col. 2, lines 41-54). 

9. Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Palanisamy et al. in view of Devaney et al. 
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Palanisamy et al. teach all the limitations of claim 12 upon which claims 13-16 
depends, as shown above. Further, with regard to frequency analysis of the sets of 
data points with reference to rotation of the motor, as shown in claims 14 and 15, 
Palanisamy et al. teach using Fourier Transformation techniques on the waveform (col. 
3, lines 60-67; col. 4, line 51 - col. 5, line 7). With regard to dividing the waveform into 
discrete parts corresponding to a position of a first component and identifying at least 
one defect of a second component, as shown in claim 16, Palanisamy et al. teach 
deconvolving the waveform into separate parts to determine the effect on piston 
influences (col. 4, line 51 - col. 5, line 22). 

Palanisamy et al. do not teach a predetermined number of points, as shown in 
claim 13. Devaney et al. teach using 512 points per cycle for capturing a current (par. 
36). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the diagnostic method, as taught by Palanisamy et al., to 
include capturing a transient using 512 points per cycle, as taught by Devaney et al., 
because an adequate amount of signal information would have been captured. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Manuel L. Barbee whose telephone number is 571-272- 
2212. The examiner can normally be reached on Monday-Friday from 8-4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marc S. Hoff can be reached on 571-272-2216. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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